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(54) MEASURING APPARATUS AND METHOD FOR DETERMINING CHARACTERISTIC CURVE 
OF HIGH FREQUENCY UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
measuring instrument in which a characteristic curve is 
determined without additionally connecting the input of a high 
frequency unit and the measuring instrument in order to provide 

information related to a high frequency signal. --.J..-::^,.^, ^ 



SOLUTION: The high frequency signal transmitted from a high ^^-^-'- '^''- jfj^^^ 
frequency transmitter is received by a receiver 16 to generate ^r iT ) i^C F?^^ 4 
the sample of a real baseband signal (MEAS) of a complex ^^^'vg^i:-: .;p]^"|^""npi:j;,^.,..^ 

value from the signal. The sample of the real baseband signal 
(MEAS) is demodulated to acquire a modulated symbol 
sequence (SYM), and an ideal baseband signal (REF) is 
simulated as a reference signal from the sequence. The real 
baseband signal (MEAS) is then corrected to generate a 
corrected real baseband signal (MEAS'), and deviation of a 

sample of the corrected real baseband signal (MEAS') is evaluated from the sample of the ideal 
baseband signal (REF). 
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(57) mm (eiEt) 

S^iSS 1 6 tc J: oTSffl C (DM^*^ S^i^ttO^ 
l^cD^-X/'J^KfB^ (ME AS) ©^t>:^;^^^■r 

5„ iioii^(o-<-x/^>Kffi^ (ME AS) myf 
■' ym) ^m»U c(6i/~>ryxi)^^. 

VK^^ (REF) ^SSpM^iiLTv-Sab-h-rS 
o ^UT, IH^O-^-X/r^hW (ME AS) ^ffiE 
LTffiiEi^»©l^(D^-XA:/K#^ (MEAS' ) 

^(D^-x/v^m^ (REF) (D-y-yy 
mm m4 




(2) 
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3 ;^ S T' o T , 

(MEAs) (ommm<0'^y:ffV^^i&T^mmii. 

mmmm-yy^-}\^->-^y7.i!i^p>mmm^t.LrmM<D^-7./^y\:m^ (ref) * 
i/^ 3.u-ht^mmt. 10 

mm^^^(D-<-x;^y Vm^ (MEAS) ^^MiEf S c fc J: 0 , miEm^oymfSiO^ 

-x/<vKM^ (MEAS* ) ^^i&t ^mmt. 

mmmm(o^-x/^y (ref) <o^y:fjii)^^<otiiVimiEm»<omm(o^'-x 
^^y^m^ (MEAS* ) (D^yf)i(omm^mmt!s»stmt^^ir^y3mo 

imMM 2 ] 

mmm^<o-<^-xAy vm^ (meas) ^mmt t^cii^xm^■iEnrcmm^m 
-yyi^fV-y-^yx (sym) y-ffVii (20) fcjco, mmmm<o^-x/'^y }^ 

(REF) ^i^i slu- ht t^mmtt ?>m^m ncmi&(r>:^m. 
im^m 3 ] 

tulSUggO'^-X/O KM^ (ME AS) ^ffiiE-r SfcfefC. BUfBS2iO-<-X/^y K 20 
(REF) ©i?->':^;l/>!(^e><0lui2ffiiE«gf»O|IBg©^-X7<{y (MEAS' ) 

©•9-y/;KD(ili*^«/h{b«n5/'?^^-^'©» ( r . p h 1 , f, t ) j&SH^-T S c i: 

mmmm(o^-7.f^y vm^ (ref) <ovyf)iis*<o(omvimiEm^<o^^<o^-yt. 
f^yvm^ (m e a s ' ) ©-y- ©H«f2«/>iiM ^sn^-rsfc* fc. ¥i^-aii8M* 

_ BU ta/^..7^ - © ffl ( r . p h I J y ,t).^m^t?>t'^^J^.^.m$^mil^.,(D^~X./^y 

(meas) tmmmm(D^-x/'^y \^ (ref) (D-^y:ffi<^(o^^<Dmn so 

$nfcfe©©**^ffl^5i:i:*!|t«Si:-rstt*«3Xtt4{cte^©;^rao 

x/^yK^^ (MEAS) tmtimmcD^-x/'iy vm^ (ref) (D^^^^yfji^^&mt 

HutB/-?^^-^©ifi (r. ph i. f, t) ^m^t ^tciblC. WffiMif^fflO^TtfffB 

asi©'^-x/'?y HH^ (REF) ^m^i^ift t^^^tt ?>m^m 3 tijm e ©i^ 
•rn*McEiifi©;^fSo 

im^mai ' ..... ' 40 

«|g(©i^;i'-y ( 2 8 . r^/ ^ X J ) ^^jgjjg L. ^n^ti©y;b-y ( 2 8 . r^^ 
X^j ) {tS|gc©-9->:/;l/^ffl*^fe-&fc ii i: ^ItlSt-rsW^JR 1 7!)S 6 ©v>-rn*^ 
KE«©?Jffio 

HuiB^^;i'-:/ (2 8. r^^xijfj ) ^m^t ^tctbK. mm(Dmm (27) ©BufB-9- 
yif}i'^m^-^t>ii:r^o. mmmm (27) w«^^^©«tauyi^ (pi~p2) 
xiiiy^)i^uyi^^mtiim-(omm<o^^ic^mLr:&o. ^- n ^^n © -9- if ^© 
iaiii( 2 7. 1 - 2 7. n) icmomr^nr\.^^!it^mmtt^m'»m8icmm<o:^ 

[iS*a 10] 50 



r 
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^^x^'j ) iciit,m§k(DV y y )i ■b'^ti'i^ ^ ^ \c ~ mwii^(omm (z 7) ©tuia-u-y 
1 1 ] 

^ti^etKomm (27) criiK, Sueago'^-x/^^Kffl^ (ref) *^6i*s^n 
ffi*'&*3-&e.nTi/^SHui3Kiiii (2 7) (omtim I mm-^^^-tm-r z c t^mmtt ^ 

9 Xti 1 0 fcE^o^rjio 
[iSdcS 12] 10 
^ti^noyrsm (27) cri:tc. -eop^ps (27) fHicm^'^t>-ti: ^ti-zi^^mm^y 
f}iyo)mmusEm^om'^(D^-7sf'^y\^m^ (me as* ) <D'^yf/vu^)v:^mmL 
rmzmm-^Vr^mmL. Rt;/x«. ^n^tKOHHiiri: ^-omps (27) rtta 

J?^i^t)-e-F.nTV^5HufS-9->:/;l/©Huf2ffiiE^*^<D||^®'^-X/^>' K<i^ (M E A S • 

xM^FM^ (REF) ©•9->'y;i'i©itt8fc J: oT'si^^ns) , ^-n^n© ^-'p- 
(2 8 s 7 X J ) cr i: {c, ( 2 8 , r ^ 7 x j ) *}g^-r 5 to fc 

fi*-&*D'&6.nTi,^5MI2Hlii (2 7) ©tuiem 2 Sr/ZX^m 3 HH^H-^r^a-e? fc^tf- . 

im^m 13] '20 

HuffiKPB©ISfi<D0l^*lufB*ISO'<-X/^> (MEAS) i: M C *ff "T 

1 4] 

^n^'tio^^v-:/ (2 8, r^^^x^j ) crtfc, •R^ffi'^7^)*^-r s c 

15] 

3t»^i: ( 2 9 . 1-29. 5) ic^-:>zmit&im(omm^j5.{&ir 

., L.6.] „ . . . 

^nm^knmmic^ t) . mm^w^ cz 9 . 1-29. 5) icmmm^mm(Dmm^ 30 , 

CI9*fl 17] 

^iRSfc J: t) , tfflB3£^j;S ( 2 9 . 1 - 2 9. 5 ) fctuffilf 14 ftill©©!*** ifi^H-T 5 C 

i:%!t$esi:^5if*a 1 5 {ciaaj©;^rffio 

[If 1 8 ] 

x:/7-r ^ffiratci 0 , Buf33^J^^ ( 2 9 . 1-29. 5) fCHu«#14ftSl©iili»lf*i£ 
[If *W 1 9] 

ti}Effl>«r ©^^;V-y ( 2 8 , r^^^X^f 4. ) ©MfBa2i©f^-X/^> KM^ (R E F ) 

©■^-XA>K<1^ (MEAS* ) <D-^y-/;]^]y-<)l^(Dmz^i^mRlimmmiEm^(Dm 

i^©'^-x/^> K<i^ (MEAS* ) oy'^yy jv<o^mmm.<r>f^zw-^mt^mt ^'tn 
imM 2 0 ] 

Sfctofc. MIB«'«?&ftSfJ©HuEf-^Sffi'^7*«gffl-r5 c: i:*^mi:-r5lf«S 1 47^S 
1 9 ©v^-rn*WcflB«©:^j*o 

[if *a 2 1] 
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2 2 ] 

#(MEAS)<D^||ffl(D+>->7';l'>£4figfSSM3.r:>yh (16) i:. 

X (s YM) ^^mt ^mmms ci s ) 

Mfa^ili^>'5p;l'$/-'>-yX (SYM) &a2®0'^-X/^ > KM^ (REF) 10 
aU'-h-r5'ri^:Sf;l'7'C;l/^ (2 0) t. 

HAS) (o^yzffi^miEi.. msEm^(onf^.<o^-x/^y vm^ (meas* ) ^mti 

■r SfliiEgg ( 2 2 ) i: . 

BuiaaS©'^-X Ay HS^ (REF) c01t>7';l/*^P.(DHulBffiiE^*cDSI^O-<-X 
/^^KM^ (MEAS' ) ©-y-yyyKO^Hll^iTffi-r SITffl^g (26) t^^t ^S^M 

2 3] 

mmmiEmm ( 2 2 , 2 2 • ) a. 

MieaSO'^-X/^y (REF) Oity:/;l/A^S)(DBUiaffiiEj^*<D|||lg<0'^-X 20 

/'^yVm^iMEAS')(D^yyf]/(Dm^iifm'blCt3:?,A9^-^<Dm(.r. phi, f 

, t) ^n^^t ^m^hitmrn (2 5) 

HutBSllS5nfc:/'?7^-^f©ffi (r, phi, t) fc J; 0 , m lEm^ (0^^.(0^- 

x/oK€^ (MEAS* ) *m:tj.-r sffiiESig (24) t^&w^siifc^itmii-rsw 

«S2 2 (CtB^cOttiiaSBo 
2 4 ] 

H5IB-9-y:/;l'«:tfiE-r SfctoOffffiBBStfcj; 0 , Su fBSJi O - X A y K # (REF 

) *s»#ifr sfFffi^s (3 0) e.nTv^5 c t^^mtt^m-^mz zxnm . 

2 S IBK^WaOSBo . 

L^m<Dmmrsmmi 30 
c 0 0 0 1 ] 

[0 0 0 2 ] 

© ffl S ffl M © ^ tc a . A :^ « ^ fc M -r 5 « M If Si *^ 'iJ. ^ t * 5 „ 
[0 0 0 3 ] 

L^ff:icuii '^m^mmm^j^mm 1 0 0 22 sss^sBae* 
[^w©r^i^] 

[ 0 0 0 4 ] 

rs/ifetc, f|-aiJSSi:igtIgg«A:'3P^^S^rcLiS:tt*X{fiQ:e.^l/^c: UTl^S© 50 
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[ 0 0 0 5 ] 
[ 0 0 0 6 ] 

SiJSSi: ft * ^ T^fiRSnSo ^ 10 
[ 0 0 0 7 ] 

Ti^^ji^^i^y ^RXfy ^ jv^ V y'!ft?>l)^. §2 « . r i- a ^ ^ ^ -y y l tcmic ^ 
yfvy'^t^cticxo. mmmmm)^^mmm<omf^(o-<.~x/'iy i^m^^&mt ^ 

lJ-i^:/';i'*<MlE^n5) o c(OXoicmm<D^-7./'iyvm^(D'>)-yfj]y^msEt^ct 

[ 0 0 0 8 ] 

*%BBfcJ:«:^^SX«*%Ba^^:a:St^alJSBK:fe^t5^a^Sa:::<yKD#^4tti|g©^l^ 

tt. js)ajsa;i7 h*>6iMM?n«m,-^*^6..»Spiji.*if^*>&t#e)n.5^pa (psk 

, QAM, i/y^^jl]y-h. ^mr^=7 i^-^ . rjiE) {c M-T 5 If «{c j; o T*^ ? tXT 30 

fc4&®S!p{g# i: bT«^t S c ©a2i(SD'^-X A> H«^<Dgit^{i:{4. * ^ 6 © IW 
S^nTt/^:&t/^fci6, *5IW{cj;n«, M^tJ, «<@ S © il ^ © Sftff © IS fc , litiS^W" 

[0 0 0 9 ],. 

*5irafc<ts}^fk&tf*5gWK<fc5Wffls@©wfijafijgfcM 40 

T- 5 o 
[0010] 

■9- > :/ ;i/ * ffi a © ^J'' - :^ !fi » -a- 1> ■& s jiS It K W f iJ T' 5 o ^- ti ^ n © ;P - :/ cr 
t{cf^^ffi-?7^i*SL, iiti^^©^;l/-yfc-&$nTV^S1S»©-9->y;l/©f^«i:U 
T^fflLT, ii*i^©1t14fti!i©flgli^1t14ftll©^}t^i:LTC©f^^ffi'>?7fc5fi{K-r 

S o 

[001 1 ] 

«foTx }gsSc?n§^-n^n©^^;l/-7'rt{cBS|HilS©-9->7';V3b^^Sn5 J: 9 fc (Ep-fe 

Wi^<o^ )\^~y\cm.3).^t>^^z. ht!^m\rim%^\-^h^o <i©ig«. ©{^sffi©ffiH© so 
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C 0 0 1 2 ] 

[0013] 10 

0 . * iRi ± 2 -e- 5 j: i: T? # s o 

[0014] 

y hti^^tiitiistircmmis^WLm^^smL. mm<o^-7./^> vm^ (me as) ©it 

^©©■y-^T'/i/^aEfK-r sspgi: . mm'*)- yf v > if l tc^ - /'iy v ^m.mt ^ c 

atpe^i: LTSSO'^-X/^V (REF) ^ ^ :x U ~ h t ^ mm t . HulBH^ 

(D'^-X/^VKffi^ (MEAS) ^ffiiE-r « 21 fc fC A 9 X ffi IE j3 *i © IIIS <D - X > K 

(MEAS" ) ^^f&-r^mmt. mmmm<o^-7./^y h'm^ (ref) ©-y-^r 
;i/A>e.©Bui3ffiEj^»©iiis©'^-x^^y (MEAS' ) (o^ y f jv (omm^mm 

*/c. if ScW 2 {cie«©^ffi(i. if 1 K:ia«©:^ife{cfev\T, tulEilis©'^-,x/5 . 
>K<1^ (MEAS) S c: i: fc<t o Tg^^? nfc miia^ilv' >:i^;l/>'- >X ( 30 

SYM) y-i-;!/^ (20) tJ;0> BylBa2i©'<-X/^y KM^ (REF) ^ 5 

*fc, iff^iR 3 {ctB«©:^S{i. 3i^:« 1 Xfi 2 {cfB«©:^St j5i,^T. tSIBII^©'^ 
-XM>'Ke# (MEAS) ^ffiiEt-5fe4i){i:. H(iiBaSl©-<-X/^y (REF) 

©■9- y:/;!/*^ 6) ©HulBffiiEj^*©^^©'^-x/0 K^i^ (MEAS' ) © -y- y :/ ;1/ © <! 
M*'«/>fk^n5/^^^«-;?©ffi(r, phi. f> t)*}*^-r5e: 
Sfc. Wslcig 4 fc:lB«©73^a, if *W 3 ii:iB^©:^f S{c:fcv>T. HuffBa2S©^-x/^ 

y Kffi^ (REF) (D^y-f)^^^ ^(omMmjEm^<om^m(o^-xj'^y \^m^ (m e a s 
; ) <ovyzf)\/(DMmm'hmm^^^r^rztbic. ^m-mmm^^t^^itt ?> c t^mm 

ft^o ' 40 

sft. m^ms\z.mm<oi]^i.t. ffi^:^3X{i4cta«©75r^&tcfei>T, tufa/^vpt- 

^©ffl(r, phi, f. t) ^'^Mt^tzitK^ mt^nnn^-T^f^y Vm^ iUE k 

s) t MiBSSO'^-x/o (REF) ©-y- >':/;i'tfj©!Rf^©)is?^f nfc ©©» 

6 {c|Bffi©73ffitt, ffi^S 5 fi:ta«©:^ffifj:fcv^T> M IB1#^© ? n 
ft+t-y LT. '>>4<;P}*?gi^^±{c{Sg-r SmflB^ISS©'^-X/<?> Kffi^ (MEA 

s) tmmm.^<o^-7.f%y Ym^ (ref) <r>^y:r)\/itmmt t^mntt^o 

W«S 7 {cBBic©;^ra{i, 3 7!»S 6 ©i/^-rn^^fclBe©^! ffi^<:fc^/^T. BU 

tB/^^^-5'©ffl(r, phi, f. t) •^m^t^rcib\z\ fPffiMiS*fflt/^T tuiBaji 
©-<-X/^> K^^ (R E F) ^it^^TftfrSil i:^^$ili:-rSo 50 
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m^^Q ic mm <D:^m it. m^ms icmm<DijmK:^\^^x . mmiffv-f (2 8 
, vi/^x^j ) ^m}S.-r^rcibK. msiomm (27) OHui2-9->:/;i/«ffl*^t)-&T 

feO, BttlBBOPg (2 7) a. ffti^f^Ofi^iU^i^ (p l~p2) XltU^iVUyi^^m 

A^ipi-co^iscogp^fc^sijbTfef?. ^n^n(o-9->:/;i/3b^#s©raiii (27. 1-27 

i" (.2 8. \'^'7X^j)ic:^i^x.^n^n(Diffi-f(z8. r^vx^j)fcBSiM 10 
fso-y-^^/i/^^^^ns J: 5 (c. mmfim.(omm (27) ©Huia-9->y;i/*iiB*^t>-&s 

is««i ifce«o:^att. if««9X{±iofc:iB«®:^j*fc:fc(/^T, ^n^n 

©Rgiii (.2 7) cri:(c, HuiBasco-^-x/^yKM^ (ref) ^h^^-^ ntcmmu^ 
jixammmm^tumLxm 1 mm-^m^mi^L. ^n^enn^ iz 8 . r^^x 

:JfJ ) etc. ^©10(Di^;l/-:/ (2 8, ri^^x^fj ) ^}g^-rsfc46(cffl*i^t>-& 
enTi/^.SK[EWPi (27) OmTES 1 W|iB^fh*^H-"rSii i:;&«rmi:-r5o 

$fc:. 1 2E«©?5F}Sfi, if*:«97iSl 1 O i/^ -fn (c IB « (D S *5 1/-* T . 

^n^n©p^PS (2 7) cTiifc, -^©[gpi (2 7.) rtfcffl*-^t)-y:e)nTt/^siutB-9->':/ 

;KDHulEffiiE^*iO^[?g©'^-X/^> K<i# (ME AS' ) (D ^ y y f\y U ^ fV ^ jjaW L X 20 

m 2 KPB^tf^&jgfigL, stf/xtt, ^ti^ti(Dmm<:: tic. ^(omm (27) rttcffl?* 

^t)'^e.nTl/>5BufB^i^7';l'OHril3MiE?«*i<0^IS<0'^-X/'?> Kffl^ (M E A S ' ) 

f^>vm^ (REF) <D'9->:/*;i'i:©JtS?KJ;^Tgii^?ns) , ^n^tioyifj]^-:/ ( 
28, i'^^x^A ) ;^ tic. ^(0^)i-f (.2 8 . r^^^x^fj ) ^jgiS-rsfcfeJcffi 

*-a-^ii:5.nTi/^5 HuSKfii (2 7) (ommm 2 Rxfy^ xam 3 mm-^i^^m^ ic-^m-r 
5 c t^i^mtr^o 

1 3 i2iS©75i }* tt, it«a97!fSl 2 © i/-* fc E « O S tc i/-" T , 

t5fB5gHOffigcOgtS.ffe,tuElllg<D,r<-X7^> (M E A S ) «.«lBi0^f<mtT-r S 

(1 i:;&#ili:-r 5o 30 
4tBlg©:^i£{i, ^Sc«97^Si 3 © ^ ti fc ia« © fc «5 T , 

*n^'n©y;i/-r (28, r<^5x3fj)cri:»c, f^^ffi^^r^gn^-r s c 

^ffl-<7 ( 2 9. 1 - 2 9. 5 ) tcj;^T#ttffli^©fl^^j£iK-r5 d i:>&1tmi:-r5o 

*f£, 1 6 iB«©:^rH6ti, »^«i 5 iBe©:^j*fc:fei/>T, ^nmmmommic 
^0 . mm^n^ (.2 9 . 1-29. 5 ) f<:ttffa#ftftii©«iBi!*ifi{M-r5 <i 
■r 5o 

W«a 1 7 fBi8©75iri(i,..W*S.i 5 IB«©:)JSfi:fev»T, ^JSietc^fcO, WIB 
3^Jf^( 2 9. 1 - 2 9. 5 ) fCBulB^1ttt«©|ll8**ifi<K-r5 il t^lf at^Sp 40 

1 8IB«©7j&{i, lt*« 1 5 IB«©^r* (Jifei/^T, xr^-r ^^ffiKfc<fc 
0 , ( 2 9 . 1 - 2 9. 5 ) {c bu IB <t 14 ft US © fi gj: * jfi itt "T 5 C i: ^ !Rf j|l i: 1" 

*/c, w*3Si 9 mm<o:^mit. m^mi ^nmi 8©v^-fn*^fciB®©:^jSK:fei/^T 
, mmm'^ (D ^ (2 8, r^^x^^j ) ©B«Eas©'^-x/^>'KM^ (red 

©+i->:^;l/*>^, t(itaaffiU'^/l/X{iButBa2g«*@©m 1 M IB ffi IE © HIS 

©'^-X/^yKM^ (MEAS' ) ©•9-y:^;PU^;l'©^2¥J^ffiX«milBffiiE^»©JI 

ig©'<-xMyFM^ (MEAS* ) (D^yf)\y<Dmmmm(om2¥i^mt^^t?>^n 

i»*S2 OI3ffi©:^j£{±, ffi*?i 471^1 9©i/^-rn3bni:fB«©;^j*tfci^T 50 
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*fc. *^Bj3©ffiBi|gH{±, if 2 2 {t^«<Djl D . ^BIM^ K J: o Tiggll 2 n fc 

hid 0 ntcmm'^mi&m^^^mb. mi^.<o^-7./%y }^m^ (me as 
) ©ifimffl©-9->y;i/^4fig-r ssMoL- «y b (1 6) mm'^i-yrfvyifiEnrcmm 

<D^-7./<iy y (ME A S) (Dmm y fliy ~ ^ y X (S YM) ^^tii.t ^mm^ 10 

s (18) t. mu^m y )V - y 7s (sym) i}-^^mm<o^~x/^y ]^m^ (r 

EF) ^i^^3.ly~h-r?>7'i^^)ly^fl^ (2 0) i:, BU^SJiO'^-X/^yHffi^© 
•9-y:/;l'fCflc# LT. BufB*IS(D'^-X/^> (ME AS) ©-IJ- > ^ffiiE L . Si 

iEi^»(0l6l^<0^-X/'?y Kffi^ (MEAS* ) ^ ffi :»3 f ^ M IE g (22) t. tulEa 
ffltD'^-X-'^i' (REF) <DVyy)lf)'^(DmVi^lEm^(0m^.(0^-7./^yVm 

^ (MEAs* ) (D^y/)V<Dmm^mmt ^mm&m (2 6) t^^t?>o 

l»*«2 3E«©W-«iS§tt, 2 2fciH«©tfil8SS{Cfet/^T> tulSttf IE 

(2 2. 2 2* ) tt. HUlBa2®©'<-X/^>Km€ (REF) (D^ y )l P> (DtHm 
ffiE^*©*^©'^-X-''?y (MEAS) ©tJ-y T'^l/WdMA^S/^fC/S::^/^^ ^- 

^tCffl (r, ph f, t) ^i*^-rS«/h{bSll (25) i:. BulE9lS?n/j:/^7^ 20 
-^©ffl(r, phi, f, t)fC<t»3.1«iE^»©*IS©'^-XA>K«^(MEAS 

• ) ^tiiti-r ?>^iEmm (24) t^m-r ^ ^ t^t^mtt 

t. fc. m^m 2 4 ieiJ©fhifiiJSSti, 2 3 fcE«©ttMSSfi:fei/^T, Hufa-9-> 

•^)i^msE-r?>ittb(ommmwn!:^ 0 . m§imm<o^--:^/^y vm^ (ref) ^m^s^m 
tt-rsffffiSH (3 0) *<i2tt6nTi/''5 c t^fe^fat-r 5o 

[ISf!3^llffi-r5fcl6©IIM©}gfi|] 

c 0 0 1 5 ] 

0 1 (a) iciti. -mtLx. mmmmz ^-:> r^miE nrcsmmm^^mm-r :s,mm 30 

e>©{iMj!)^ii*iS©A^J«*/ttlAl«:^3JttJ:<J;oT^?nTV''5o 
C 0 0 1 6 ] 

01 (b) tea, mm^smtLx. mm^itmrn i icm-^i.^rz e 4 q am (Quad 

rature AmpI 1 tude Modul at ion) ©MfCfetJSM^^SBSH 
©m 1 ^ffi 4 ©!*^.^©{iiKE^{b*^S^tlTV>.5o 0 1 (b) fCfi, It^ffi'^-X/^V K 

(ffl^jSBBg0)rt©j*^^jS(i:fc-{tsai®©-<-x/^yK«^©Bltg*-9-y:^;i'*^xHJ 
T-a^snrv^So j|is©/^-x/^y KM^©-9->':r;i/{i. «*sitttffiSl. i ©i»isi:{c*f;s u 

i/^5o ti©i/7 b ©At ^tt. »iSB$j^tcfc{t5aj®©^-x>'^y K<i^©-9->'y;P 7 
iii5©'^-xK>K«^©-9->:/;i/8(cM>«?icjtii-r5«^^^iss0©^tx€n©-9->:^ 

;1'©^M'^^' h;l'6©fi?fc j;t5T^?tiTl/^5o 01 (b) Kit. -mtLX. M^S 

*-'6st^<j5inTV''5fi(i:ov\T©*, ctit/^pm^mcj^-z>xBf£!nx\/^?>o 01 ( 

a) ©i^tt[ft$S©fl^CJ^JS tt;']©fi)!HI (WS, -9- > ^ © 1^ .-S 5 :?)^ © ^ © It An 

) icin^-ox. cntiiW-^itm-^-fic. )t*)S-r5ai!i«*ii*^p.©®iijt)^^fiKsnTi/^5 
o 01 (b) om&t^mm^^ h)\/(o&i£i)^^. cn«iftSnr«6i?*5o ii6j^*«*sD 
■r^*©^^fc:«, t^x(om^^i^hJitifi^!^5:^mmt^w.m±tcm®-r^cticiii:s> 



o 

C 0 0 1 7 3 



50 
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[0018] 

>':/;l/©fi[S (HSfctt. X g]-^^^nTv>5) i:, mi (b) Stf02 (b) ©^M-^ 
cnA^^^nru-'So 20 

[0019] 

*%R^tc<}:5fi-jB!l^H©^ l^SS<DJgffi*^0 4tc^*nTV^5o CKOH-SilSHcDti^fe: 

1 sfcioTSffl-rso s«tfcaf)i»«#t±, y h 1 6 ic^r>xmmzn. ¥ 

X/^>F<i^MEAS*^Sffia->yhl60tll:'3l7{i:tli*$n5„ ^LT. CtDSIfScD 

l^cD'^-X/^y Kfi^M E AS ®-9->:/;l/^^iat"§o ^ LT. C: OSII?^cD'^-X K 
M^M E A S ®-9->y;l/^fflSS-r ^ c {c <}; o T# e)nfc>' > ^19 > 4^ ;l/ - 30 

yyxSYMttT«^gSi8©dl;^ji9K:tB:ti^ti§o cl(D«iefC*5t/>T«. eiJ^tf 
, 5>yK7>:^;l/^pn (Pseudo No 1 se) ~ 'r y T^ts. Z(n^\'m\^X\i^^% 

[ 0 0 2 0 ] 

{ia.«^il#§fe:fflS1-5 fecDT'feO. ^©|fl;^)2 i fcaS©'-^-X A> K'B^REFA^tfi 40 
[ 0 0 2 1 ] 

CtlSaSO^-X/^^Hfi-^REFStfUISO-^-X/^yKM^MEAS 
iESS 2 2 IC«^? tl5o ffiIESS22tt. Sl^cO'^-X/^y KM^M E A S 

i:. iint^^js-r«a*pm^^}K/jK-rsa2Sw^-x/'c>KM^RE f«3d-9->7';i/^sv-« 

fCJtlSL, COJtlgOi^mi: bT, *iiEMai<Dll^O'^-X/^> Fli^M E A S • ^MiE 
SB22<Dm:>3.23K:m*-r5o*ISCD'<-X-'^yHm#MEASi:a2i<D'^-X/^yK 
M^RE FP^C)C:©lt$!SOfc46(c. ^^©'^-X/^VKfl^ME A S h SS^'^-X-'^ y 

— m^lf^&ji/Mb-r 5 ^^©'^-X/^y KM^M E A S (C*5{t -fg® 50 
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MO^W- (.m*>. m^^^ h;l/(D:«Ct$(EVM:Error Vector Magn 
1 t.u d e) *^«/J>t (r\ p h 1 , f , t ^ E) ) ;&j*^LTV^« 

o 

[ 0 0 2 2 ] 

.fcoTSff^nso ii©/i7><-^©ffl (fx phi. f. t) fcti, m^ii. mmwtx 

HM^M E A S ©*S}gO--r»^«/jN{b-r5ffiiEffi*^#SnT:feD, t > M 
^tf, A;^-'^7-fflOffiiEfflr, fi[*i©MiE« phi, JSKSCtOffi iEffl f Stf ^fSWliiE 

^yx) xit u^jKomm^m^ % At Arabic ^ M^?>m^^n^f'i^ y^-^^^mmic 
sffif « c i: t, nrti-esso 

[ 0 0 2 3 3 

, (r, ph i. f. t) ^MfflLT^^©'^-XM>'K^^MEA 

S fC^fS-rSffiiEJ&SlfTb, MiEM»©*IS©'^-X/^>' Kfl^M E A S ' *^©Hi;b2 
3 {t m ;'3 -r 5 o ffiiESg 2 2 fCfett^ C COffllEt i 0 > mm(0^~X/%y Vm^R E F (D 
■9->7';l/A^P)0||^cD-<-XA>'KM^MEA SCD-9->'y;KD{ill*^«/h{b$nS;b^ C 
©ffiiEti, Snsif iE^^;t©^IS©-^-X/^> HM^M E A S • (c , 20 

t, <D o T « o 
[ 0 0 2 4 ] 

EAS' <taS©-<-XAi/ K^^R E FA<i¥«gH2 Sfc^lS^nSo ilOl?«Slt2 
[ 0 0 2 5 3 

ME AS' o-9->':/;i'©{iM<og/hfk{c»-if(,-'T^^^nS(OAK Jg*M (05 (a) ) X 30 

(05 (b)) (CMLT05 (a) , H5 (b) tC^^nTl/^SfeCDT^O, C tl 
eti, 'B^^KHH^ift^^^KfetJ 5ffiiE^*©|||g|fl5'^-X70 Kfi^M E A S • © 
■y-i^y/l/O-^yh^^LTi/^So 01 (b) St>'02 (b) (Ommicisr^^X^KmrnLfc 

m^K]t^> ^mmiicx^fs:^<oicrj:^x\^^^o Huii©j:5fc, y^-'S' <om. (r. p 

hi, f , t ) *^JtS-r SlSfcx cn&©(ill^«/>{kS^2 4(Cj;oTll^{i:«Z»)K^ 

®#^SHgH{i:fci.^TMj^ 5 < Sinfe^j^<D^MttilS'>-r asfc. Mj^5 

oa<{i:fi[B-r5 (seoT, WiEM^iapgi?, <i m ^ i/^ *^ , ^t/ni{iii*<#& lj&i^ 

) ttfcMLTtt,,.^M*'ii:*:-rS C i:fc^S„ fSi, 05 ( a ) &D'0 5 .( b ). {c;fel/^T « 
T'S^^nx^SO, ^nP.OxR]{i, jttfjS-r 5ffiiE^*©Slf^(D--<-X/'?> H#^M E A s 

' (ovyyjvicmm^^ h )i'Kj:-^x^m-stixi^^?>o 05 (a) n-^-rigtit>f*o0 

5 (b) ©fufflO-T^OSO^-^fcfi. ^H'^^h/I/tt, SiS 5 %pfJ>i:>i:-r SR±tciag 
[ 0 0 2 6 3 

V^T, ffiiE^*©li2g©'^-X/^:/ KM#M E A S ' © jiS EB 0 *^ Sfig ? tl S „ 
[ 0 0 2 7 ] 

'^Jil, ffiiE}^*©^l^>©'^-X/^y K^^M E A S • S:t>*ffl2S©'^-X>'*? >■ KM^ R E 50 
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ibK^i. #i4ia^:&gti^-r sfcAK, mmmmz 6^cfe^,^T. s-r, mmMm<omtixii 

. m^li. 0 7 O n fflOfflPS 2 7 . 1~27. n fC $ tl T 1/^ 5 J; •S K , S I.'' B b 
[ 0 0 2 8 ] 

;^^i^T', iinp>(ommz 7 tc^ msEm^<omfSioy^-x^^y km^m e a s * ©-y-^:^ 

;l':&ffl>«r{cSiJ0ST^o1t^OMPi2 7. 1~2 7. n ^ y f ;l ^ M ^ icm 0 M X ?> f:: 10 

Pi27. 1-27. n^SLTV^So ^LTx CO^miy-f-Jlh' (BB^J) {Cfcl/^T. 
^<OllPi 2 7. 1 - 2 7. n rt(i:{viabTV^5-9->':/>'I/<3[)^:&glt^-r5o COy^^lC^l^ 
T(i. Kllrt{c:{a@-r5^n^n®1t>y;l/fi:cfcoT7'f-;l/ K (BB^J) S^oM^^H^^ 
•r«<}: 3 CfSo <! o J; a fc bTJgfig?nfc^ 1 F (iai>J) (4, BI7{c^*nT 

V^5j;a(C.1fy^7i:*0./^-O^Sfi.M'«rO^R|27. I~27. nK^StlS 
•9- > :/ ;KD iS «r S L T 1/^ 5 o 

[ 0 0 2 9 ] 20 

mwKommzT. 1-27. n fc-t-^nrv-'saso'^-x/o k^^r e f ©it^:^ 

o LT. iRf^OHPS 2 7 . 1-2 7. nrt{Cfij[B-r5il^,©'^-X/^>F#^MEAS 
©1gl!?1?->:/;l'©:«c#^*^fi-U. ^ti^nOMPS cT 4: fc^fh^S ^ 3 7 ^' K (BB?iJ) 

AS' ©+)-:^:/;l/i:as©'<-X/^:/ K^^R E F ©1J-^:/;l'M©{fi[ffll8ll*^tH., S 
[ 0 0 3 0 ] 

^L.T> lg. 1 7 - ;!/ K (ga^J) ©^S^fC^#?nTI/^S^PS 2.7 , 1-27.. .n ft 

fcfig-r 5-9->^;i/©isc. mzy^-;ih' (ffi?ij) ©^s^tc-R^^nTv^s^ia 2 7 . so 

1-27. n©aj®©^-x/<?>H®^REF © -y- v U '^yl' © ^ If- & t>*^ 3 7 -f 

K (ZU-f) ©^S*K«#$nTV^S^raH©ffiIEj!?f»©^IS©'<-X/^> KM^M E 

AS' ©•9->y;H^'^;l/©^f|- (X{±. ^4 7i'-;l'K (BS^J) ©^S^ fc{S# $ nr . 

§=&^ps©{e[ia^ig©^th) {ci t) , ^•4a€n©raii 2 7 . 1-27. n©rt^j£s^-r 

[0 0 3 1 ] 

^f^toOfc, 9l^>t*^©1t14ftlSi(c/S; DTs P'<;l'©^ff&t>'fiitB^II©^W©</^-rn*^ 
©**i":?©7>f-;l'K (la^J) rcffi#-rsJ;3Jc:LTfcJ;v>o 

[ 0 0 3 2 ] 40 

:^^v^T'> fflS'J©iaPB 2 7 ^ ^;I/-7 2 8 tcffi^^t)-^:, ^ n ^n© ^ ;!/ - 7 2 8 p. . 
^T'1t14fflSa*gt^-r 5/-c:46©^«fj;S^mfi)c-r 5o il © ^^;L'-7' 2 S ©ffl*^t>-&A^ 0 
8 fc^^nri/^ 5o t:©fc«)fctt, *tuti:v''<o*^©^;l/-y^gti^LT*3<, »*U< 

;l/©^th^{±K»IT'fe«o C©|S*^P>> 1 o©i^;l/-7'2 8 tcfj 0 aTnr^^thSiJffi©S£ 
«:?5<tS-r5o :^t^T% |gm(KJ{c^f|-A<<i©S^Lfc-9->7';I/©^tc(iSJiJ)i-r 5^^$T', 

Bis-r sraPB 2 7 fcjs-r 1 7 K (is^ij) ©<Bgij-s^©ffi5^m--r So cn^m 
i>ms^tcmmt ^icii^ i ^(D^)i~y (m ■■ z 8 . 1 ) ©■9-y7.;i/©is{c5\t-r sugffi 
s 5r±iHiofr^j^T', miy^~fUh' (mn) ©s«©fa©iD»^'f s«t 9 ic-rnti: 

ii/^o ii©ig«. c©f!iiJii:fet,''T{±, P^Pi2 7 . 1-2 7. 3 ^ffi*-a-t)-e:. ^ 1 50 
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[0 0 3 3 ] 

'A<n^)\'-y (JioMT^tt, 2 8. 2) ©ini»*gaii&-rSo coins 'mz. m 

. •9->'7';KD-&lfS(A^l»SJ^^K:^^';l/-:^2 8 . 1~28. mC^gj^nSo m7(Dm^ 
^7<D0A^6. ^/;U-:r28. 1~28. m O T , H 8 t ? tl T t/^ 5 18 «i «fi j!)^^ 

CO 0 3 4 ] 

^^)l~fZ8. 1-28. m© C tl e. 2 U"<;l/©'&th&t;fi[1S^llO^H-^^ 
iffV-:f2 8. 1 - 2 8. m<Di[©Scei^»-r So 

[0 0 3 5 3 

ku/ kumrmm^^mf^^^trctbic, ^n^etKDiffi-:/ 2 8 . i~28.mc: 20 
tKYm(om^m^t ?>o "tti^tKo^ji^-zf 2 8 . i~28. mc: ttc. miEm^<Dm^ 

nrcisii. ku/ kumtc^if^^n^no^jv-zf 2 8 . 1-2 8. m<DY«i©fii^^ 

[ 0 0 3 6 ] 

ku/ p MmK:^\.^x^mw\Simm^mtmi^icii. Ymoymn. ^^ji^-fz 8. 1 

-28. m©{S*a^M©¥lSHt t 
[0037] 

i^;l'-7'2 8. 1~2 8. mOaJi©'^ — X>'^>Kffl^REF(Dffl'!?(7)lx'^;l/C0¥i^ffl 30 
tniC. ms K^Wj^2 9 . 1~29. m i: LTS^tlTl/-'5ft^ffl'^7*^^-r 5o 
[0 0 3 8 ] 

0 9 ^^^^^nT^/>53£^^ 2 9 . \ \Z\.t. 2 8 . 1 KfiJt) ^TP.tXTI/^5ffliE 

Kffl^M E A S • (D-9->:r;I/ 4 0 . 1-4 0. 4 {cM-r^1fSA^ 
^*nTV>So l^^tc, ffl>£r 2 8 . 2 - 2 8. m © I?" > tc H "T 5 If ^ *^ 5£ 

if^ 2 9. 2 - 2 9. m{i:ie»-a'^-&e)nT».^5o m^m^(r>\y^A/ii^m^(omth 

TiSffl^nTv^s c i: tcem^nfcv^o ckd^*. g^«^rnfcc:ne)©3^^^2 9 . i~ 

[0 0 3 9 ] 

jffi*;S:0lJi:LT«,^^j^2 9. 1*^6.2 9. mfcSSEMO^gP:9-A^SiJgj£iH^nfc1t 
ttttSa^^tf S c: t *^T'^ 5o x:^v-r >ffiH-^ni^©^«^{c<J;5jfi{ttfc|B|«{CjiMBr 

fti-pfeSo m\ 0 (a) atfsi 0 (b) Kit. -mtLx. mmm'&^mA i i:(atg# 

[0 0 4 0 ] 

HI ili:s^-r*^W{i:i5W-SiJSSOM*§IISfi©m^{cJ;n{f, «'jN{bil^2 4& D* 
ffiMil^ 2 5 fCto^, ffttiSS 3 0 SMlEilffi 2 2 • ^ It 6 n T V> 5 „ fiS^SI 

lii^tc^K, H4fcfcv^TlfiWbfc|Bl-ony4?-:t-.>h{cM-r5lliW{±=&KS-r5o 82® 

ffl'><bS^ 2 4 AW^7 - ^ ©ffi ( r , p h i . f. t ) . yf )\> (Om 50 
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[ 0 0 4 1 ] 

mi>^nrj:mx'ti. mmmms oo'Kojfioi'jimmmmf (r. phi, f, t) 
(D'm^^'b-^ < r ?>rcisbic. ^ ji^ ii^^^(D l ^ ±m ?> v- y f /i (d r ^ MUt 

•rSfftfM^f (r. phi. f, t) tLXli. 0--r*^*x7b{C]®^*nfcfe<DA<»$ 
[ 0 0 4 2 ] 

0 1 ZKtt. l^i^i^th-r^SHS lJ!)<MK^t:^P,nfcM*5llli(60JgSI*^^^nTl/^5 
MEASi:. C ©»Huk:0--r*3ii^iin^ 6nfeajffi®'^-xny KM^ R E F • {cSr^l^fc 

«j©ffffl(Di^{c. o--r^AS^ 3 1 *^e,a/h{ksm 2 4 (cfis^ns^^fis D-r^A^ioA 
p>nTV''^i/''aso'^-x-''c>'Kffi^R E F -efeSo 

[ 0 0 4 3 ] 

-"ti' Kffl^M E A S tmm<D^~X^'<^y \^ mWR E F ^r^^t" § C i: t6 T' S o - O- ^ 

tifx'^ ^m<Dmm<D^~:^^^y i^m^uE A s ^mmr ^ c t k j;: x ^^-^ 
tis (fieoT. m^ts. jMffiit*i«<Dftf^©Bg<Dtta!ifcfetts) ajgto^-x/^:/ hm^ 

REFtc»tutr>-r»«)[iP^Sf=i6fc. <:©#14iftl|{cM'rs3t#?nfc1f$B*^ffl-r5 

C t t, WfllT'feSo 
[ 0 0 4 4 ] 

H 1 3 ( a ) fCtt. aSj|Hl(D]a0|6<iattiB!j 33. 1~33. n H^^fE tlX ^ o ^ tl=e 

tl©<BSiJ©W-}BiJ3 3. 1~3 3. nlCfcl-'T. W-?8i|5<t^<DiHig§*S^;5b'~<;l/b>i;p 

. ffffi^^fT-r 5o c ^n^n©ffl9J®w-»i 3 3 . i ~ 3 3 . n cr^ i^tta 4o 

m3 A <D^^^^ 3 A . 1~3 4. n*^4^?n, (1^6*013 (b) fc5^*nTI/>5 
[ 0 0 4 5 ] 

5nri614A^^^nTV^§oHl4cD±^^{C{i. 3O(0aiggttigij 3 5. 1. 3 5. 2 RZS 
3 5. 3*<^^nT:fe0s^in^n<Dttaij3 5. 1> 3 5. 2&^;3 5. 3 <rtic. mfx 

^mmmf 1, f 2X{if 3*^iss*nTv^5 (^ne-fiDSisatt, {B-^rowpjfi^&iii; 

(36. 1. 37. 1. 38. 1^36. 2, 37. 2SH)A^4fie2n§o'f@>^030 
©{■^affl-^70««I«t)® (36. U 36. 2St;36. 3) SigcO'^ — X/^VF 50 
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^Safl. f 2Xfi f 3 fCOV^THtf ^tlTl^S C C 3 0©f^^<t-?7 3 

6. 1. 36. 2RXf3 6 . 3{i, ^jS^f*«lfl!li:-r50fcyD>yh-r5(li:fcpItlT' 

[ 0 0 4 6 ] 

^/^T^ 3 9. 1 . 3 9. 2 X^39. 3 i: t/^ 9 #M^?f ^ * 5 H 4 ^ ? n il i: 5 
C 0 0 4 7 ] 

[ 0 0 4 8 ] 

fCj;t5TSflR$nfc:fecDT'a55o -mtLT. #B^^^4 4Rt>*4 5{CJ:0, SS©'^- 
x/'O'K^i^R E F©2o©«:^i[tcjS-r5-9->'^;l/j!)^^^nTv>5o 

[0ffiO«¥S:f{W] 

[ 0 0 4 9 ] 

[0 1] fi*i1f1itti^©^$BW*iBl8!|i (a) tft^jSESHtcioTO-r* (b) ^^L 

[02] iiLm^^mm<ommmii:Wim (a) i:«^jSiBB0K<fc o td-t* (b) 

T 0'' 5 „ 

[0 3] fitS&t;ffifflD-r*©^th^fi^^iait0lc: J; o LT^^So 

[0 4] *%W{j:J:5Will!l^B<D^ i mm(omm<D-:/x2 y ^ 7 l>i^$>^o 

[05] (a) . (b) fitsa--r^X{iffifflD--r^Cot,>TffiiEI?f*O^IS©'^-Xv^y . 

[0 6]ffiiEJ?P*©ll|gO^-X/^>K<i^Offi<i&t;ffitgD^^^©^lh>&«^jiSSB«0 
[09] i^;l'-y©««ffi©j*S^1iBSW{i:^ LTi/^§„ 

[0 10] (a), Cb) j^mm^Ti}->^iik^-i£tirzmmxiii&.mi^^mm(Dmfsimis:m. 

[01 1] *%BlfC<t5»fiB'JS§<DS2«ffi©Jgflg©'7D>y:?^f-r7i^vAT'feSo 

[0 12] *?IWtcj;Sfhi»JSiSOm3^liS©Jl^ll<D:rD'yi^^<'>r7i^7AT'*5<, 

[013] (a), (b) 1#ttflia«»i^-r«fci6©«»|iIOW-«!lOSIfT*«tllSWt^U 

T V-" S „ 

[0 14] 3^SlJgO-T*«D«;/3&tf)iifi|gj&#tt*9i^-r 5fc4i)<OlilSliI<DW-S'J©*fTT' 

£ o 

[0 15] *fg^Jc«}:-5fh}aiJSB<DSS<ii|#ttiai^oa:^fi»J-Z?*So 

[??^©t«l?B] 

[ 0 0 5 0 ] 

1 mmf^^^m 

2 ^$lil 

3,3* le^fifi 

4 ^ I 
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5 iSjS 

6 mm^^hA^ 
9 

1 0 fk^miSLK^if ^mmmrjim 
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